
INTEX-NA Flight 6: July 10, 2004
This was the second  INTEX science flight from MidAmerica and was focused on the validation of  instruments aboard the 
Envisat (SCHIA) and Aqua (AIRS, MODIS) satellites, mapping of mid-western boundary layer pollution, sampling of deep 
convection, exploring the relationship between biogenic emissions and their products, and characterization of outflow from 
Texas.  The flight was guided by forecasts from multiple models supporting INTEX along with meteorological analysis and 
just in time GOES imagery. Total flight duration was 9.0  hours with a nominal 9:00  am takeoff.  Basic flight patterns are 
shown  in the slides below although these were greatly modified during the flight due to cloudy weather conditions. 

Meteorological conditions near the surface included a diffuse front that extended from North Carolina, 
through the Ohio River Valley, to a weak low over South Dakota. A broad but weak series of high pressure centers stretched 
from Michigan southward to the Florida Panhandle.  These highs produced northerly flow over the eastern flight track and 
southerly flow over the western sections.  The middle and upper tropospheric flow was dominated by a strong anticyclone 
centered over the Florida Panhandle that produced clockwise flow similar to that at the surface.  However, the northern 
reaches of the flight area experienced westerly winds. Cloudiness and deep convection were widespread over the area.  The 
early morning northern section of the flight had multiple layers of mostly stratiform type clouds.  However, as the flight 
headed south, deep convection began to develop rapidly due to afternoon heating.  The southern Appalachian region 
experienced strong convection during flight time that caused us to shift the flight track farther east.  Leaving that area, the 
early southwest segment was devoid of deep convection but did contain the typical afternoon shallow cumulus clouds.  Deep 
convection was encountered again as we approached southwest Louisiana and Houston.  

We flew in the north easterly direction and sampled boundary layer mid-west pollution.  Descent into the 
boundary layer encountered heavy pollution with CO>300 ppb, SO2>1ppb, HNO3 > 2ppb and significant levels of 
absorbing aerosol. At 1600 UT we spiraled up to 33,000 ft at the Envisat rendezvous point in a largely cloud free region with 
some scattered clouds at lower levels.  Substantial concentrations of HCHO and NO2 were present and should provide an 
excellent test for SCHIA capability. There was clear evidence of deep convection with polluted layers at >28,000 ft with CO 
some 20 ppb above expected background.  At 33000 ft concentrations of NO2 and HCHO in excess of 200 ppt were 
observed with little H2O2. Descent into the boundary layer after SCIA rendezvous saw midlevel pollution.  The flight plan 
was altered to find cloud free conditions for AIRS validation. DC-8 spiraled up at 1725 UT from 4000 ft to 35000 ft under 
nearly cloud free conditions suitable for AIRS validation. Thunder storms in the area pumped up surface air to high levels 
and deep convection was evident with moderate pollution possibly due to persistent southerly flow from the Gulf Coast. We 
sampled over Ozarks and other southern locations at very low levels and once again encountered moderately high 
concentrations of HCHO (3-4 ppb), CO (150 ppb), and aerosol (SO4 and NH4) but relatively little O3 (45 ppb). Although 
puzzling, there was no indication of significant CO2 drawdown at these locations. Encounter with a smoke plume detected 
highest levels of CO >500 ppb, formaldehyde (>16 ppb) and aerosols yet. Overall, this was a successful flight that 
encountered interesting new phenomenon and accomplished most of the planned science objectives despite alterations due to 
poor weather conditions.

The navigational data are available at URL: http://www.dfrc.nasa.gov/Research/AirSci/DC-8/ICATS/index.html
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INTEX Flight-6 plan July 10, 2004
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Point 2- Envisat/SCHIA underpass-1600 UT
Point 5-Aqua/AIRS-MODIS underpass-1825 UTTake off: 9 am

Flight time-
9 hours

Objectives: 
1. Regional pollution buildup over midwest
2. Convective outflow over SE U.S. and Gulf of Mexico
3. Urban/biogenic influence transects across south-east and –central U.S. 
4. Arizona fire plume over Kansas
5. Validation of SCIAMACHY and AIRS



GEOS Curtain Plot- July 10, 2004
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